Infraorbital nerve transection surgeries were performed on two groups (n=5 per group) of adult Lewis rats. In both groups, the infraorbital branch of the trigeminal nerve was transected. The transected nerve was then repaired primarily with 10-0 nylon suture with (treatment group) or without (no treatment group) the addition of a Poly(ester urethane) urea (PEUU) wrap impregnated with 20 mg of FK506. To evaluate neuroregeneration, trigeminal ganglion cell recordings, objective sensory testing, directional sensitivity, maximal response, and receptor compositions were analyzed from five rats in each group at four and six weeks postoperatively. Recordings from the trigeminal ganglion in naïve rats were taken for comparison. To assess local FK506 administration, blood and tissue samples (infraorbital nerve, muscle) were analyzed for FK506 concentration using liquid chromatography-mass spectrometry at four and six weeks postoperatively in the treatment group.
RESULTS:
Data were analyzed using custom software written in Excel Visual Basic and the Excel add-on statistical package, Analyze-it (Analyse-it Software, LTD). Peristimulus time histograms (PSTHs) having 1 ms bins were constructed from spike times of individual single units. Responses to stimulus onsets (ON responses) were calculated during a 20 ms period beginning 1 ms after deflection onset; this epoch captures the initial, transient phase of the whisker evoked response. Rats within the treatment group (FK506 wraps) were found to have increased response magnitude at 4 weeks after implantation in the infraorbital cut and repair model in comparison to no treatment group (p<.013). FK506 blood levels at 4 and 6 weeks were close to the limit of quantification (<2ng/ml), whereas concentration within the tissues of interest, the infraorbital nerve and muscle, were much higher.
CONCLUSION:
This study investigates the use of an FK506-impregnated PEUU nerve wrap to improve functional recovery following peripheral nerve injury. Sensory testing provides objective data on the effects of these wraps in the treatment of peripheral nerve injuries and the FK wraps appear to accelerate nerve recovery at 4 weeks, with minimal systemic drug exposure. The findings from this study may translate into novel treatment systems and protocols to treat nerve injuries. PURPOSE: Approximately 360,000 Americans suffer from upper extremity paralytic syndromes annually, leading to 8.6 million missed work days. The gold standard for peripheral nerve gap repair is autologous nerve grafting. Unfortunately, this approach yields suboptimal functional outcomes, often resulting in motor and sensory deficits and overall impaired quality of life. Adipose-derived stem cells (ASCs) have been previously shown to enhance peripheral nerve regeneration. However, ASC processing leads to both clinical and regulatory burdens. Unpurified fat is whole adipose tissue that is harvested without subsequent ASC isolation. In addition, harvesting of unpurified adipose tissue is currently approved by the FDA. The purpose of the present study was to investigate the effect of unpurified adipose tissue on nerve regeneration through long (30 + 40 mm) autografts in the rat.
METHODS:
F344 rats were used in this study and were randomly assigned to one of four experimental groups: (1) 30 mm autograft; (2) 30 mm autograft + unpurified adipose tissue; (3) 40 mm autograf;t, and (4) 40 mm autograft + unpurified adipose tissue. All animals were tested at baseline, and were then followed serially for 12 weeks. Outcome measures included sensorimotor (ladder rung, walking track), and sensory pain assessments (von Frey). Terminal outcome muscle measures examined EMG (compound muscle action potentials, nerve conduction velocity) and muscle force parameters (twitch and tetanic forces).
RESULTS: Animals in both the 30 and 40 mm autograft + unpurified fat group displayed enhanced peripheral regeneration compared to the non-fat administered autograft groups. Specifically, these animals displayed increased EMG and muscle force parameters at study endpoint. Sensorimotor assessments were enhanced in these animals,
